Simple, rapid zebrafish larva bioassay for assessing the potential of chemical pollutants and drugs to disrupt thyroid gland function.
Thyroid function may be altered by a very large number of chemicals routinely found in the environment Research evaluating potential thyroid disruption is ongoing, but there are thousands of synthetic and naturally occurring drugs and chemicals to be considered. European and United States policies call for the development of simple methodologies for screening endocrine-disrupting chemicals. Zebrafish are widely used as a model organism for assessing drug effects because of their small size, high fecundity, rapid organogenesis, morphological and physiological similarities to mammals, and easewithwhich large-scale phenotypic screening is performed. A zebrafish-based short-duration screening method was developed to detect the potential effect of chemicals and drugs on thyroid function. This method used a T4 immunofluorescence quantitative disruption test (TIQDT) to measure thyroid function. The 3 day exposure window protocol, from day 2 to day 5 postfertilization (dpf), avoided any potential side effects on thyroid gland morphogenesis. Methimazole, propylthiouracil, and potassium perchlorate, three well-known goitrogens, totally abolished T4 immunoreactivity in thyroid follicles in a dose-specific manner. Amiodarone, a human pharmaceutical with a reported cytotoxic effect on thyroid follicular cells, also decreased T4 levels. Moreover, exposure to 50 nM 3,3',5-triiodothyronine induced a significant decrease in T4 immunoreactivity as did DDT, 2,4-D, and 4-nonylphenol. In conclusion, these data indicated that TIQDT may be useful for obtaining initial information about the ability of environmental pollutants and drugs to impair thyroid gland function as well as assessing the combined effects of endocrine disruptors.